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MEMORANDUM FOR: Assisztant De,uty Director for Inte.ligence W

BURJECT :  Pro ogel Contract with |

to Devclop O.tical Iwage Manijuismtion Technlques at a Cost

is» ‘This memoranium requests approvel for the commitment of funds
for a coniract. The specific request is stalel in pavagrerzh 7.

2. 8. The contract jroposal i8 concerned with the sroblem of in-
creaging the smount of informetion extracted from Jegraled shotograghic
imeges, Primary emphasis is jlaced on develo.ing the in-house staff ex-
pertige necessary to execute the manipulations involved, to callibrate the
g ecialized opbicai system required, and to extend the tnowledge gained
to related roblems.,

b. Expericnce has shown that to some extent oo each mission, the
wnteryretability of importast operational imsgery 18 degraied by =rrore
in csmera focus, lmege motion compensation, ex;osure, and other system
geifunctions. There 1B no exact measure of how often errors oecur, but
it i8 :nown thet there is not slways an cpportunity to reshoot the target.
Simiiar ,roblems arc encountered with atiache and clandestine Jhotoprarhye .
The only technigues cuxrently evallable to lm rove degraded imeges sye the
cimited varistions i eveloping mni printing thebt can be j2rformed by the
~botograshie leboratury. E perience has demonstrate. that most of the ‘egra-
dations regent in the scohisticated NPIC imspery 2o not resvond to th se
clagsical remeiles. In theory tvwo alierpatives have been available for
many years - one em:loyieg digital computers to erform the correctivs
maniyopiations, the other using a coherent o, tical system. Both are com--
.lex apd exyensive and umtil recently amounte: to little more then labora-
tory curiosities, %ith the edvent of speclsl rapli data srocessing alpgo-
rithmg, called Cooley-Tutey transforms, the computer s proach hes besn
adyvanced to the oolnt vhere ;hotograjzhic imagery can be investigasied in
depth. With a similer impact, the introduction of e sractical laser light
aource overcame hhe low lizht level limitstion of the coherent optlesl
system., These auvances in the state-of-the-technology stimulated resanrch
in both aress.

c. 3 nce the theory and mathematics of image manipulation can
be a piied to either techafque, each vas & potential leborstory model Tor
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sy lisd regearch, The ostieal system jsriormed maniaiationg at the specd
of light; hovever, this :roved to be s dissdvantage. Lire a foothall
comch with sicw motion instent reyley IV, the sclentist needs %o adamine
nis moiel directly at ssiected stages of execution; the optics! sysien

ig too fast. Fortanetely, the digitel computer ;rovides the nageasnry
flexipiiity eni the baslc immge manizulation regesreh hag been exforme!
with this tool. As & resuli, the general validity of the theory nag Lesh
demorstrated exyerimentally.

d, In the operatisnal enviromesnt o hybrld system nill be necos-
sary. Fsst menijulations o Yelatively large imege sreas will be serfommed
sotieally. When the target of imterest lovolves ninate letall, ponlinear
corrections, and mm:imum mecarscy, the digital techniquoe will e employed.
The necessary dipital regearch is slresdy uniervay; requirements for the
autieal sortion are set forth below,

3, &, The ;ro.osed coutract »oald provide the dlrect theorstioal
end isbaratory su;yort cecessary to cevelop and a.01ly Outicel Imeze Memi. -
wistion (OIM) tecbmicuss to o-erationsl materisl in an in-house faciiity.
The ;roject is lemned for execution in thres owerlapping bases conducted
iuring & ope year jeriod, The first hase uould involve development af
basic ex;ertise amd optics)l calibration. The contractor would comdact
ten 3-8 day laborstory sessicms per month in | for 2 ootical eagi- 25X 1
neers snd one techniclap, Eeeh gesaion would fevelop She theory, dssilun
and erform the experiment, evaluate the results, and plan the ex eriments
to be performed before the next session. In the second phase ithe ciotrac-
tor would participste in the operatlonsl lmegery exseriments snd develag
the theoretlical data pecessary to etermipe vieving systea s ecifications
in the finel chese.

B. The uro.osed project would also .rovide essential gnoviedge
an advence the level of technology in several related arcad which regalre
the smme basic oticel components and ataff ex ertise as OIR. Por sxem e,
the charscteristice of the ¥wiewing system used in examining the weni e~
iated images would be cetermined in & veriety of eaafigurations, ~hile
maring sure that the vieving syslem itself doos not degrade the imags.

In snother o, ;lication, the ccherenmt optical syaden 111 serve as & Te0)

in the gtutly of immge non-iinsarities guch &8 thoge inherent in dual yaume
srocessing sl calor film lmeges. The effect of these iistortions must be
ietermined before duglicetion standards can bo #@tsablishel. Other topios
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include extemsion of the power spectrul density work to color film orig-
inals and the development of speelal holographis filters for improving
dagr-ded ioages of written material, The latter tapic is of purdisular
interest to TH/IDP; consequently, coordinstion hug heen affected with

26X I:Pf thiat offiee.

d. The coacapls to be used in thim project are well established
theorstically. Experisental work has demonstrated that some lmprove-
sent, sstimated subjectively, cen be expected. The signifieance f tle
improvement, in terms of improved information extraction with lsrge ares
operationsl Imagery, has yvet to be determined, While there is no
gusrontee of succeas, the risk is judeged Yo be maall in view of the
digit«l results to d.te .nd the Semonstrated expertise of the proposed
eontragtior.

e. The deliver:ble items will comsist of 27 muneysars of
sclentific and technieal supgort, & hundbook of experimental and theow
reticnl detuile megessary to esploy Optie.l Image Manipulation Tech-
wigues, and prelimin oy design specifications for opticsl viewing
aystens.

25X1 L. | L has exeeption:lly selle
qualified perzonnel for this project. Thelr wnsolicited proposul
{ineludeg . proprietary theory for utilizing optical imsge manipulstiom
to aptismlize information extisetion firom imagery. Acesrdingly, no sther
proposnls have been considered.

£, Polloweon sction at approximately the anime level of effort
is antleipated und would comsist of a similar, bub more advanced, appli-
eations oriented progrm, with wajor smphasls on epticaledigital hybeid

system char:cteristica. Specific projects resulting from this effort
4411 be funded -3 sepor-te RED ibems and will not necessarily be with
25X1
25X1 6. The sterility code is approprlute; the Project Qfficer

will cssipn security clussifications to the individusl reports.
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SUBJECT:

T

It is requested that a negotlation with|

Progoges Contract &:ith! |
o Deveio, Outicel IsBg RICUTATION Yechniquesd al & CoSs

[for a contract to comduct the .rogrem ceBeribed &L & COBL

ot to excee| [ve siproved.

ARTHUR €. IUNDAHL

Lyeguoy

Bational Photogra hic Inter_retation C-nphar

Attachuents:
i Propussi
L. Porm 2520

AFPRONED:

Assigtent Deuty Director for Inteiligenve Date

Bigtribution:
Q-iginal - NPIC,/TBSG,3C&P8

NPIC/TS8G/RED/ATB:

1 - ADDX

2 - NPIC/QD:y

i = NPIC,/TBSG

1 - MPIC/TSSG/RED

(11 March 1970)
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